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n 4,970,274 
oylon-12 modification, with and without gfai/ 
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polyfamide^thcr) block copolymer having the formula 
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Basal on the foregoing disclosure, it has been (bond 25 
mat the nylon-12-typc block-copolymer modifier is 
more effective in improving notched Izod impact 
strength than is the material based on nylon fi. although 
tee flexural moduli and Oexural strengths of cotnpwd- 
□om so modified are substandally identical From a 30 
con siderati on of the results shown in Table VX there is 
toowrated the utility of melt-blended comparirions, 
both with and without reinforcement, for, e.g., molded 
automotive parts, implement handles and the tike 
^ While exemplary embodiments of the invention have 35 
be^oenbed. the true scope of the invention is to be 
determined from the following claims: 
What b claimed is; 

1 A film formed from a melt-blended composition rormea wiin a draw ™iio « 
polyamide, and from about 2 to about 30% by weight of airecnon. 



where R is selected from the group comprinng alfcyl 
having ftom one to 12 carboas m the cfcainTn fa an 
mtegex from 2 to 20, m » an integer from 2 u, «, and* 
add y arc numbers from 50 to 30,000. wherein the tensile 
nwaukB of the composition measured according to 
ASTM of the meit-blended compc*ition^owcr 

than the tensile of the polyamide component and the 
farce measured according the force measured accord- 
ing to the ASTM-D 4032 circular bead test of the film 
made of the melt-blended «unpo«ition is lower than the 
force for the polyamide component 

2. Hie Om as recited in claim I wherein the polvum- 
Jdeia present in the amount of from about B0 to about 
95% by weight and the poManride-ether) block co- 
polymer is present m the amount of from about 5 to 
about 20% by weight 

3- The Elm as recited in claim 1 wherein n is an int*> 
ger from 2 to 12 and m is an integer from 2 to 4. 

4. The film as recited in claim 1 wherein n is an inte- 
ger from 4 to 6 and m is 2. 

5. The film na railed in claim 1 wherein the polyam- 
ide is polycaprolactam. 

6. The film as recited in claim 1 wherein the polyam. 
id e has a formtc-acid viscosity of from about 45 to about 
1 K n 



150. 

7. The film as recited in claim 1 wherein the polyam- 
3 fonnie^add viscosity of from about 70 to about 

«- The film as recited m claim 1 wherein the film is 
formed with a draw ratio of from about 1.5 to about 6 to 
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Description 



BACKGROUN D OFTVlf= IMVP^p nM 

5 m IL^ ^m 00 10 P^™^ ^ moldod or extru** to pr Bpam moistur^rmBable 

t0002J The preparation of nonporoua polymer films which aet as a barrier to liquids, especially water «* niteu, 
, 0 0,, T erVaPO,iS d8Sirabl9 ** " umwous Wlions. These fi.ms cibe usT^ e^ s 'uJ^ ™ 

^ Una dr ° Eanos ' ""P"-" 8 «*»*»* article* such as diapers and L^ IZ^ ZZ 
" ' amS bB "^""-'^ by extruding or ^W^deZ^S 

[0003J Rims exhibiting a high moisture vapor transmission rate (MVTR) are Typically preDared from hvriranhn.v nm„ 

» SSS^ 7 OBpotyelhBr armle laminated onto woven textile fiber, of a hydropMie-hydrophoblc laminate 

nSSffSE ^ f^^l^ H19 HTBnBth * breathable Alms by reirrtorcingTe fUms Z^Z- 
resistant fabric, the laminates still exhibit poor wet strength and swell in aqueous fluids. 

wbTLL^!!^^^ W ^ 6 !!S. to ^ bBlWB9n ^P'^mtjon of afilm which retains it* strength whan 
n^^ntein^T^" ?v '""J"*'* e * a " IS hi » h MVTB " numerou5 attem P ,s have been made to eymheslU poly- 

« v^d~™ Z£*°l ma 3 ^^P"* 1 ^™- •* mower, the hydrophilic portion of the polymer 
^l!^^' mp Tl! ,e "71" °» »> 8 film and the hydrophobic portion would serve to er,har*eth 9 

maTS^TS Moa eommon1 ^ * 8 •Vd'ophaic portion ie provided by a polyethylene glycol 
S^Tk Exa ™ P "f * T"* dWB, °f led hydrepWIicfnydrophoblc polymers with PEG segments include PEG 
4^8 S7S? i^a^L h n ^ ^ 4 - B0B,675) - b0ndS a urethane "ond (U.S. pater. 

- Unfertnwfehi £"* (U L Paten ! 4 ; «*,062). end amide-ester bonds (UK Patent Application 2.112.789). 

umJ^TT';^ preparat,on ol " lms requisite balance of acceptable wet strength and high 

™ ^™ hydroph icftvdrophobic polymers Is not always achieved. Additionally, the tailoring of these rtrmnfer 

S.^" 5 Bnd ime eonsumin "' Th8refore - in <* «"* deficiencies of me priJ bB 

desirable to prepare polymer compositions which can be axinrdad „ m oIded UBin g ronvBntional ^ ^" e "Z 
porous films with an excellent balance of properties, w prepare non 

SUMMARY OF TV|E i |WENTION 

b^L ?n 8 i T?l 0n * a P c| y mBnc Uwlt » comprising a mixture of a hydrophilic block poWeft er-co-amide) containing 
„ STli P0rean ' PEQ «■ ■ hydrophobic polymer. The h^ophobic polyme Is 

« P B M«thar^Bmide)c«itainingBBBentialiynoPEGUoete. 

Saxm^^™^ 0 ?"- 6 ^ hydr ° ph0biC °» Nation can be mrtt processed usino conven- 

S^T» h ntolding techn.quas to prepare nonporous. breathable tame. Surprisingly, films prepared from 3, 
ffc£n^£££ TI R Wet,8nsi,estre ^ ^nincarruy greater than the wet tensile W engm exhb^^a 
mm prepared from the hydrophiSc polymer alone. ' 

* i^L F "!!r Pre P ar8d ,r ° m 1,19 P"*™* 6 Wende can be used for a variety of medical applications such as for (he 
praparafton of surg^ gowns and drapes, and for the preparation of occlusive wound dressings. AddrtorXS^ 

for the preparation of disposable articles, including disposable diapers and sanitary napkins! 
OT -PEWILEO DES CRIPTION OF JHE INVgMTinN 

S nni™ 8 !T2! P !!!! C P?* 6 *^*"^) is a block copolymer with repeating W polyethe; bloete and 
T^* 5 '!* 5 - ThE SOft polye1fler ""^ e " ha "« 4he ««bi«y. hydrophiCcity and thern^laslfcT^ 
» ^ettZrf^ 9 ^ blMfe onhanCB lhB P^ ical P^P^es of ZccpoXmer. T^.TrTrS^h^ 

n^rT ^ blDd< C0P ° lymBre to ^ wa,erand ta at least 50 weight parcen. v^TSnib- 

^1' r The ,r.' y ^! er ° f e °P° , ^ er contai " «o*s of PEa The amount of PEG in the block copolymer 
range, from 20 to SO weight percent preferably between ao and so weight percent. An amount of PEG in" e bT* 



2 



Empf .zei t : 16/05/2003 13:46 



EmPf.nr.:984 P. 030 



16/05 03 PE 14:50 FAX +358 9 B1535111 



FORSSEN SALOMAA 



EPO VIRASTO 



@031 



EP0 47G9C3 B2 

copolymer less than about 20 weight percent may not imparl the desired degree of hydrophilicity to the copolymer, and 
therefor© polymeric blonds processed to prepare films from such copolymers may not have an acceptable MVTR An 
amount of PEG in the block copolymer greater than about 80 weight percent may result in films with poor dimensional 
integrity 

[0012] The polyether blocks may not only contain repeating units of PEG blocks but also separate, repeating unite of 
other poJyatkyf ene oxides such as polypropylene oxide, so long as the total amount of PEG in the copolymer b between 
20 to 80 weight percent. In a similar Tachion. PEG can be copolymerized with other polyalkylene oxides to farm suitable 
poly ether blocks. 

[0013J Preferably, the polyethBr blocks of the copolymer consist only of repeating unite of PEG. The number average 
molecular weight of each of the PEG blacks desirably ranges from 600 to 8000, preferably from 800 to 3000. A molec- 
ular weight below 600 may result In vapor-Impermeable films and molecular weights greater than 8QD0 may result in 
dimensionally unstable films. 

(0014] The polyamlde blocks of ths copolymer can be polyarnides such as nylon 6, 66, 612, 1 1 or 1 2. The polyamide 
blocks may contain repeating unite of dissimilar polyarnides, or copotyamidBB prepared by reacting at least two different 
pnlyamides. 

[0015] The overall molecular weight of the hydrophilic block copolymer should be great enough to prepare films exhib- 
iting acceptable dimensional stability. Preferably, the weight average molecular weight, as determined by gel permea- 
tion chromatography, should be greater than 20,000. 

[001 6] Hydophllic block copolymers within the scope of this invention are known. In on© instance, the polyether blocks 
are linked to the polyamide blocks through ester bonds, as described in U.S. patent 4,252,920, U.S. patent 4, 1 1 5,475 
and U.S. patent 4,208,493. In another instance, the polyether blocks are terminated with amine groups arid linked 
directly to the polyamide blocks, as described In US. patent 4.60B.B75. The most preferred block copolymer is 
PEBAX TW 401 IMA block poly(ether-co-amide) supplied by Atochem of North America. 

[0OT7] The amount of hydrophilic block polyfemar-ccKRrnidQ) required in the polymeric blend win depend on the 
desired MVTR torf iims prepared from the blend, as well as the molecular weight and weight percent of PEG in the block 
copolymer. The amount of the block copolymer In the blend can be readily determined empirically, and desirably ranges 
from 20 to 90 weight percent preferably from 3D to 80 weight percent of the polymeric blend, 
[001 8] The hydrophobic polymer component of the polymeric blend, in a manner similar to the hydrophilic block poly 
(emer-co-arnrde), should have a weight average molecular weight greater than 20,000 so it is suitable for the prepara- 
tion of cjmensionally stable f 1ms. The term ^hydrophobic" refers to a polymer characterized by low water absorption of 
less than 10 weight percent at equilibrium. 

[0019] The hydrophobic polymer which is used in the polymeric blend is a block pory(ether-co-amide) containing 
essentially no PEG blocks. The term essentially is intended to encompass, minimal amounts of PEG which will not 
increase the amount of water absorption of the block poly(ethar-co-amide) above 10 weight percent Preferably, the 
block copolymer contains no PEG blocks, and contains polyetner blocks of polytetramethylenB oxide or polypropylene 
oxide. Such copolymers are known and deserved in US. Patent 4,252,920. The preferred copolymers are PEBAX™ 
2533, 4033 and 3533 black poly(ether-co-amldes). 

[0020] Additional components can be added to the polymeric blend without departing from the spirit or scope of the 
invention. For example, polyolefins, e.g. polyethylene, or ionomar resins, such aeSurlyn™ ionomar resin, can be Incor- 
porated into the polymeric blend. A highly viscous pdyolef in. such as a linear low density polyethylene with a melt inder 
less than 3, can be incorporated Into the polymeric blend in amounts up to 30 weight percent to enhance the processing 
characteristics of ihe blend, lonomer resins can be added to the blend to increase the compatibility of the polymer com- 
ponents. Additionally, additives slx* as antioxidants, lubricants, pigments, etc. can be added to improve the overall 
properties of films prepared from The polymeric blends. 

[0021 j Another example of an additional component which can be added to me polymeric blend without departing 
from the spirit or scope of the invention is a grafted polyolef in prepared by reacting a polyolefin with an alpha-beta eth- 
ylenieally unsaturated polycarbojqtic acid or anhydride. Examples of polyolefins are polyethylene, polypropylene, ethyl- 
ene-propylene rubber, and the like. Examples of alpha-beta ethylenlcally unsaturated polycarboxylic acids or 
anhydrides are maleic anhydride, maleic acid, and fumarie acid. The grafted polyolefins can be incorporated into the 
polymeric blend in amounts up to ao weight percent, preferably between about 5 and about 25 weight percent Incor- 
poration of a grafted polyolefin into the polymeric blend can significantly improve the compatfoiiity of the blend compo- 
nents and enhance processing characteristics. 

[0022J The polymeric blend can be melt processed to prepare nonporous, breathable films using conventional extru- 
sion or molding techniques. The prepared films can then be further processed to prepare a variety of devices. For 
example, the film can be melt bonded or glued to desired febric backings to prepare surgical gowns and drapes wound 
dressings and disposable articles. 

[0D23] The fallowing examples are illustrative only and are not intended to limit the scope of the claimed invention. 
Numerous additional embodiments within the scope of the invention will become readily apparent to those skilled in the 
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EXAMPLES 

2°^L™^T hydrDPhlfiC W0Ck P^yf^^amidB) is meft blended Beparmely with nylon 6 PEBAX™ 

KTCo^ ma ^ 

SS: 7,18 tollWln9 m8a5Urem9n,B 3,8 P"*"" 80 Bvol^athaarangth and the water vapor permeability « eaeh 

asssit: ^r^:;^^* 88 per *«* °- h - and - n «* » 

f^rLlT 1 ?! 8 P6m ^ liCm PBrTratra ' vW ' frOT Modem Controls Inc.. is used. following the manufas- 
^^T ^ pr ° cadurcG - 9 measurements a™ made on 0.025 mm (1 rrt|) thick fflm5 . edhesivdyZl 
MM between two aluminum toils with a E5, 4 mm (1 inch) diameter dreular opening 

then^^ST ' """! .^^1" Water * f 90 mnwee 31 ««" temperate. The swoDen wet films an, 
then pulled m the instran es described above for dry samples. 

d) Water absorption - r«r samples are Immersed In water for 90 minutes and the weight pain Is recorded. 

t .T T !l? t l me ?^ B,nente ara com ? ared 10 measurements performed on films molded from PEBAX* 401 i ma 
nydraphihc block polytether-co-Bmide) alone. The compositions and their properties are presented in the Table. 
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(Example 1). H can also ba seen from th» T«hin *hL\k /T _^ nydrcphUlc block poly(ether^arrtd9) alone 
MVTR values. Thn fio^i»w ^ L„w-ir-i «. 9 wenoing wrtfi hydrophobic polymerB while mantalnina hiah 
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7 ' wSSSSSS rt C,aim 6 WherBin ^ *** P«M-«»— ) * PEBAX"" « 11MA wo * 

8 ' ^! y r^L?r d °l. any 7!?? n » elaim * rt " r """P*** the addliion o. a grafted polyolefin prepared by 
reactrng a poryolefin with an alpha-beta ethylenlcally unsaturate polycartarylic acid or ant^ride. 

Patentansprtlehe 

1 ' ^^^P^^^L^T T tr^^ 6 " B^W^r-Co-ama,. das rwfechan 20 
S "SESiSSS^ ■ ^ hy * ophoben BI^-poMethar^amid). das „ wasantficnen 

FEQ-BIOcka des hydropMen Blcc^dy(ether-co-Bmid6) zwisctlen 600 und 8000 betragt 

40 6 ' Ktt^^T^^V- cl d8r ^'^^BtaterBawicht dar FEG-Blftcte des hydmphilar. 
BiocK-poly(afher-co-amids) rwischen 800 und 3000 betrflgt ^ 

pS^-^^S. 6 " 6d "* dM hydmPhi,e ^^"W*'"^^ PEBAX « 4011MA Block- 

45 

8 - rtJT^fT 9 T Ch . e " ,e '" dBr wherBehanden AnsprOene. die darOberhinaus aisatriich ein oecfrmftee Pohr 
50 nevenrilcatlons 

55 

2 " mJT™ ^. P °'r dr l eal0n ,B rwttndfc9tion 1 °* ,a da poiyfether-co^Ttide) edquenrt hydrophila dans le 

melange polyrn^Q est comprise enfre 20 et 90 poufcents en poids. ■ vwppra» oans k 
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